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(57) ABSTRACT

The mvention relates to a heat exchanger housing (1) for at
least one heat exchanger for exchanging heat between a first
fluid, 1n particular an exhaust gas or charge air, and a second
fluid, 1n particular a coolant (6). According to the concept of
the invention, a bypass duct (40) 1s integrated in the heat
exchanger housing (1), with the housing having a housing
body (10) with achamber which 1s designed to be traversed by
the second tluid and to hold a number of flow ducts which can
be traversed by the first fluid; a bypass duct (40) which 1s
designed to be traversed by the first fluid; with the chamber
and the bypass duct (40) being formed 1n one piece with the

housing body (10).

22 Claims, 2 Drawing Sheets
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HEAT EXCHANGER HOUSING, HEAT
EXCHANGER OR MODULAR UNIT HAVING
ONE OR MORE HEAT EXCHANGERS,
EXHAUST-GAS RECIRCULATION SYSTEM,
CHARGE-AIR SUPPLY SYSTEM AND USE OF
THE HEAT EXCHANGER

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

The right of foreign priority 1s claimed under 35 U.S.C.
§119(a) based on Federal Republic of Germany Application
No. 102007 036 301.1, filed Jul. 31, 2007, the entire contents
of which, including the specification, drawings, claims and
abstract, are incorporated herein by reference.

BACKGROUND OF THE INVENTION

The 1nvention relates to a heat exchanger housing for at
least one heat exchanger for exchanging heat between a {irst
fluid and a second fluid. The mvention also relates to a heat
exchanger or a modular unit having one or more heat
exchangers for exchanging heat between a first flud and a
second fluid. The mvention also relates to an exhaust-gas
recirculation system, a charge-air supply system and a use of
the heat exchanger or of the modular unat.

An exhaust-gas recirculation system or charge-air supply
system, 1n particular with cooled exhaust gas and/or charge
air, 1s used 1n modern vehicles on account of legal require-
ments for reducing particles and pollutants, 1n particular
nitrogen oxide emissions. Here, on the one hand, the demands
on exhaust-gas purification and the exhaust-gas mass flow
rates which must be dealt with increase, and on the other
hand, such systems and in particular the heat exchanger
developments necessary for this purpose are largely cost-
driven.

A heat exchanger serves fTundamentally to exchange heat
between a first fluid, 1n particular an exhaust gas in the case of

an exhaust-gas cooler or charge air 1n the case of a charge-air
cooler, and a second tluid, 1in particular a coolant, for example
a water-based coolant or some other liquid or gaseous cool-
ant. Exhaust-gas coolers 1n particular are 1f appropriate con-
structed with a bypass pipe 1n order to reach the operating
temperature of an internal combustion engine more quickly.
For this purpose, a bypass duct may for example be closed off
by means of a flap once the operating temperature of the
internal combustion engine has been reached, and a heat
exchanger for taking over cooling operation 1s provided. For
example, DE 10 203 003 A1 discloses a single-stage heat
exchanger system with an integrated bypass duct and bypass
flap. Also known, from DE 600 243 90 T2, 1s a two-stage
system of heat exchangers with an integrated bypass duct
with a bypass flap. It 1s fundamentally known, 1n order to
reduce costs, to integrate a bypass duct and/or a bypass flap,
for example as per DE 199 62 863 Al or DE 198 41 927 Al,
in a module together with a heat exchanger. Such systems or
modules do however leave room for improvement. Until now,
to produce such systems and/or modules, 1t has been neces-
sary to produce a bypass duct in the form of a bypass pipe
separately from the module or the system, and for said bypass
duct to be bundled into a heat exchanger housing and subse-
quently welded to a suitable connecting part of the heat
exchanger, for example a base on the block of the heat
exchanger.

SUMMARY OF THE INVENTION

The invention addresses this: 1t 1s the object of the invention
to specily adevice, in particular a heat exchanger housing and
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a heat exchanger, 1n which the integration of a bypass duct can
be realized 1n a more simple and cost-effective manner.

With regard to the device, the object 1s achieved by means
of the mvention with a heat exchanger housing of the type
specified 1n the introduction, which, according to the inven-
tion, has a housing body with a chamber which 1s designed to
be traversed by the second fluid and to hold a number of flow
ducts which can be traversed by the first fluid; a bypass duct
which 1s designed to be traversed by the first fluid; with the
chamber and the bypass duct being formed 1n one piece with
the housing body. In other words, the concept of the invention
provides that the bypass duct 1s integrated 1n a unipartite
fashion in the heat exchanger housing. This has the advantage
that the bypass duct and the housing can be produced 1n a
particularly simple and cost-saving manner 1n a single pro-
duction step. As a result, the separate production steps, which
generate cost expenditure and are in part complex, for a
bypass pipe or the bundling of a bypass pipe in a housing, are
dispensed with.

It has been found that a cost-saving even on the basis of the
material costs alone 1s higher the longer a longitudinal extent
of the bypass duct or of the heat exchanger 1s.

With regard to the device, the object 1s also achieved by
means of the mvention by means of a heat exchanger or a
modular unit having one or more heat exchangers of the type
specifled 1n the introduction, which has, according to the
invention: a block for separate and heat-exchanging guidance
of the first and second fluids, which block has a heat
exchanger housing, with an integrated bypass duct, according
to one of the preceding claims, and a number of flow ducts
which can be traversed by the first fluid and which are held in
the heat exchanger housing.

The first fluid 1s preferably an exhaust gas and/or charge air.
A heat exchanger can preferably be formed as an exhaust-gas
heat exchanger and/or charge-air heat exchanger. The second
fluid 1s preferably a coolant, for example a water-based cool-
ant or some other liquid coolant. A gaseous coolant may also
be suitable.

The concept of the mnvention also includes an exhaust-gas
recirculation system for an internal combustion engine, hav-
ing an exhaust-gas recirculation line, a compressor and a heat
exchanger of the above-mentioned type in the form of an
exhaust-gas heat exchanger, in particular an exhaust-gas
cooler.

The concept of the mmvention also includes a charge-air
supply system for an internal combustion engine, having a
charge-air induction system, an air {ilter, a compressor and a
heat exchanger of the above-mentioned type 1n the form of an
exhaust-gas heat exchanger, in particular an exhaust-gas
cooler.

The invention also includes a use of the heat exchanger or
of the modular unit of the above-mentioned type for an inter-
nal combustion engine, 1n particular a diesel engine or spark-
1gnition engine ol a motor vehicle.

Advantageous refinements of the invention can be gathered
from the subclaims and also specily in detail advantageous
possibilities for realizing the above-explained concept within
the context of the set object, and regarding further advantages.

The bypass duct 1s preferably the only bypass duct and/or
preferably extends along the entire length of a longitudinal
extent of the housing body. In particular, the bypass duct can
for this purpose be of practically the same length as the
chamber. The bypass duct can be formed, 1n cross section,
corresponding to an application, and can in particular be
rectangular, oval or semi-oval.

The chamber 1s preferably designed to hold the tflow ducts
of two heat exchangers, 1n particular a high-temperature heat
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exchanger and a low-temperature heat exchanger. In one par-
ticularly preferred refinement, a pedestal 1s for this purpose
formed 1n one piece with the housing body on an 1nner side of
the housing body. The pedestal 1s preferably arranged trans-
versely with respect to the longitudinal extent of the housing,
body. Said pedestal advantageously has a trapezoidal cross
section. It 1s therefore possible for 1n each case the tlow ducts
of a first heat exchanger and of a second heat exchanger to be
arranged 1n a first part and second part respectively of the
chamber, which parts are marked by the pedestal. Here, a
pedestal which 1s trapezoidal 1n cross section permits a prac-
tically self-aligning arrangement of the flow ducts.

According to one refinement of the invention, the heat
exchanger housing has at least one connecting part, prefer-
ably an inlet-side and an outlet-side connecting part, for con-
necting at least one first fluid connection for the first flud. The
connecting part 1s in particular formed 1n one piece with the
housing body. One refinement of the heat exchanger advan-
tageously provides that a first fluid connection 1s arranged on
the connecting part of the housing body so as to be flow-
connected to the flow ducts. The first fluid connection may for
example be formed as a tank and/or a tank cover, preterably 1n
the form of a diffuser. An inlet-side fluid connection may be
formed as an 1nlet diffuser and/or an outlet-side fluid connec-
tion may be formed as an outlet diffuser. Furthermore, it has
proven to be advantageous to provide a bypass control device
in the heat exchanger for adjusting the guidance of exhaust
gas through the at least one heat exchanger. The control
device may particularly advantageously be integrated in the
fluid connection. A bypass flap may for example be integrated
in a diffuser. Other possible advantageous control devices
may additionally or alternatively be formed 1n the manner of
a valve device, for example a controllable valve.

The connecting part of the heat exchanger housing may, in
one particularly preferred refinement, be designed—on the
one hand—in particular at the housing inner side so as to
arrange a block closure element, for separating the chamber
and a first fluid connection for the first fluid, on the connecting
part of the housing body, and/or—on the other hand—in
particular at the housing outer side so as to arrange the fluid
connection on the connecting part. The block closure ele-
ment, for example 1n the form of a base, 1s for this purpose
preferably provided with one or more passage openings for
the flow ducts.

In one particularly preferred refinement, 1t 1s provided for
this purpose that the connecting part 1s formed as a flange. The
flange preferably has a bead at the housing 1nner side and/or
housing outer side, which bead preferably serves for holding,
a seal. It has been found that a particularly advantageous and
fluid-tight separation of a first fluid into the flow ducts or a
first fluid connection, and of a second fluid into the chamber,
1s possible 1n this way.

The heat exchanger housing preferably also has a second
fluid connection for the second fluid, with the at least one
second fluid connection, for example a tluid-inlet and a fluid-
outlet connection, being formed 1n one piece with the housing
body. A second fluid connection 1s particularly advanta-
geously formed 1n the manner of a connecting pipe. This has
proven to be particularly suitable for connecting a line for the
second fluid.

In a form which combines the above-mentioned refine-
ments, the heat exchanger housing 1s particularly advanta-
geously provided with a connecting part for connecting at
least one first fluid connection for the first fluid and a second
fluid connection for the second fluid, with the first and second
fluid connections being formed 1n one piece with the housing.
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In one very particularly preferred refinement, 1t 1s provided
that a connecting part has an inlet border for the first fluid and
said 1nlet border and a further inlet border of the bypass duct
are formed at the same point of a longitudinal extent of the
housing body. For this purpose, the inlet border may 1n par-
ticular be formed 1n the connecting part as a common part of
the housing body. In other words, a connecting part—itor
example 1n the form of an figure-eight-shaped flange—may
have a first opening to the chamber and a second opening to
the bypass duct. In addition or alternatively, the connecting
part, likewise with the combination of the above-mentioned
refinements, and a second tluid connection may be formed at
the same point of a longitudinal extent of the housing body.
For this purpose, the second fluid connection 1s preferably
formed on the connecting part as a common part of the hous-
ing body. This has the advantage that a second fluid—in
particular a coolant—and a first flmd—+for example an
exhaust gas and/or charge air—are supplied and discharged at
practically the same point of the longitudinal extent of the
heat exchanger housing, and are therefore guided adjacent to
one another over a particularly long path along the longitu-
dinal extent—this leads to a particularly advantageous cool-
ing capacity of a heat exchanger.

The heat exchanger 1s preferably provided with a number
of cooling fins which are formed 1n one piece with the housing
body. Cooling fins may in particular run on the periphery
and/or along a longitudinal extent of the housing body.
Depending on requirements, the cooling fins may, for sim-
plicity, run continuously on the bypass duct and on the cham-
ber part of the housing. The cooling fins may fundamentally
be designed, according to requirements and the heat quantity
to be dissipated, and 1n addition or alternatively, as reinforce-
ment ribs.

It has been found that the embodiment of the heat
exchanger housing as an aluminum cast part 1s particularly
preferably. The heat exchanger housing may fundamentally
also be formed as a steel part or plastic part—preferably as an
investment-cast part or injection-molded part.

Exemplary embodiments of the mvention will now be
described below on the basis of the. The latter should not
necessarily 1llustrate the exemplary embodiments to scale;
the drawing, where 1t serves for explanation, 1s 1n fact in
schematic and/or slightly distorted form. With regard to addi-
tions to the teaching which can be directly gathered from the
drawing, reference 1s made to the relevant prior art. Here, 1t
should be taken 1nto consideration that numerous modifica-
tions and changes regarding the shape and the detail of an
embodiment may be carried out without departing from the
general concept of the invention. The features of the invention
disclosed 1n the description, 1n the drawing and 1n the claims
may be essential to the refinement of the invention both indi-
vidually and also 1n any desired combination. Furthermore,
the scope of the invention also encompasses all combinations
of at least two of the features disclosed 1n the description, the
drawing and/or the claims. The general concept of the mven-
tion 1s not restricted to the exact shape or the detail of the
preferred embodiment shown and described below, or
restricted to a subject matter which would be restricted in
relation to the subject matter described in the claims. Where
dimensional ranges are specified, values lying within the
stated limits should also be disclosed, and it should also be
possible for said values to be arbitrarily used and claimed, as
limit values.

Further objects, features and advantages of the present
invention will become apparent from the detailed description
of preferred embodiments that follows, when considered
together with the accompanying figures of drawing.
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BRIEF DESCRIPTION OF THE DRAWINGS

In detail, 1n the drawing:;

FIG. 1 shows a three-dimensional perspective view of a
particularly preferred embodiment of the heat exchanger;

FI1G. 2 shows a three-dimensional perspective partial view
ol the heat exchanger housing from FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1 and 2 show a heat exchanger housing 1 for arrang-
ing the tlow ducts, which can be traversed by exhaust gas, of
a high-temperature heat exchanger 2 (not illustrated) and the
flow ducts, which can be traversed by exhaust gas, of a low-
temperature heat exchanger 3, in each case 1n a first part 20
and 1n a second part 30 of a chamber of the housing body 10
of the heat exchanger housing 1. Said housing for the parts 20,
30 of the chamber 1s marked by a pedestal 11 which 1s trap-
ezoidal 1n cross section and which 1s formed 1n one piece with
the housing body 10, with the trapezoidal design of the ped-
estal 11 serving for the seli-aligning arrangement of the high-
temperature heat exchanger 2 and of the low-temperature heat
exchanger 3 in the parts 20, 30. The heat exchanger housing 1
also has a bypass duct 40 which 1s separated by a partition 13
from the parts 20, 30 of the chamber. The pedestal 11 1s
formed 1n one piece with the partition 13.

Overall, the bypass duct 40, which 1s designed to be tra-
versed by exhaust gas, and the parts 20, 30 of the chamber, are
formed 1n one piece with the housing body 10. At the outside,
the parts 20, 30 of the chamber and of the bypass duct 40 are
delimited by a wall 5 of the housing body 10, wherein 1n a
cross-section transversely with respect to the longitudinal
extent of the housing 1, the wall 5 and the partition 13 assume
the shape of a figure eight, which form 1n each case an 1nlet-
side and outlet-side first opening 7.1 and 7.2 to the first part 20
and second part 30 of the chamber, and an input-side second
opening 9.1 and 9.2 to the bypass duct 40.

The heat exchanger housing 1 is therefore designed to be
traversed by exhaust gas 8 through the openings 7.1, 7.2
and/or 9.1, 9.2.

Furthermore, an inlet-side second fluid connection 15.1
and an outlet-side second fluid connection 15.2 for supplying
and discharging the coolant 6 are formed, 1n each case 1n the
manner ol a connecting pipe, in one piece with the housing
body 10.

The embodiment of a heat exchanger described 1n FIGS. 1
and 2 particularly advantageously realizes an inlet border 17
of a first part 20 and of a second part 30 of the chamber and an
inlet border 19 of the bypass duct 40 and a second fluid
connection 15.1 and 15.2 as acommon connecting part 21 and
31 of the housing body 10. The imnput-side connecting part 21
and also the output-side connecting part 31 are formed 1n the
present case 1 each case in the manner of a figure-eight-
shaped tlange which—at the corners of a part 20, 30 of the
chamber—is provided with eyes 25 which have fastening
openings 23 1n order to attach a tank cover thereto at the
housing outer side, which tank cover 1s formed as a diffuser
for supplying and discharging the exhaust gas. A further eye
25 which 1s provided with a fastening opening 23 is arranged
on the connecting part 21 and 31 centrally below the bypass
duct 40.

Furthermore, the connecting part 21, 31 1s provided with a
bead 27 for holding a seal, 1n order to sealingly arrange in
cach case one diffuser on the connecting part 21, 31, and to
thereby permit sealing of the coolant, which 1s guided 1n the
parts 20, 30, with respect to the exhaust gas.
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A block closure element 1n the form of a base can be fixed,
in a manner not 1llustrated 1n any more detail, to an 1nner side
29 of the connecting part 21, 31. A base of said type 1is
provided with a plurality of passage openings for holding the
flow ducts of the high-temperature heat exchanger 2 and of
the low-temperature heat exchanger 3. In a manner which 1s
not illustrated, it 1s possible for additional bases 1n each case
of the high-temperature heat exchanger 2 and of the low-
temperature heat exchanger 3 to be arranged on the pedestal
11.

Within the context of the above-described embodiment of
a heat exchanger housing 1, therefore, a housing body 10 1s
provided, having a chamber which 1s designed to be traversed
by coolant and to hold a number of flow ducts which can be
traversed by exhaust gas, and also a bypass duct 40 which 1s
designed to be traversed by exhaust gas, which chamber and
bypass duct 40 are both formed 1n one piece with the housing
body 10. Furthermore, the housing body 10 as per the
embodiment described above may particularly advanta-
geously be formed 1n one piece with connecting parts 21, 31
which combine corresponding borders 17, 19 of the chamber
and of the bypass duct 40 and also connecting pipes 15.1, 15.2
tfor the coolant, and which are also advantageously formed for
arranging a diffuser at the housing outer side and a base at the
housing 1nner side. This permits not only particularly cost-
elfective but also particularly simple production of a heat
exchanger, since the heat exchanger can be produced in one
production step, in the present case in an aluminum casting
process. In a modification of the present embodiment, the
heat exchanger housing can also be produced as an 1nvest-
ment-cast steel part or as an mjection-molded plastic part.

The foregoing description of preferred embodiments ol the
invention has been presented for purposes of illustration and
description only. It 1s not intended to be exhaustive or to limat
the invention to the precise form disclosed, and modifications
and variations are possible and/or would be apparent in light
of the above teachings or may be acquired from practice of the
invention. The embodiments were chosen and described 1n
order to explain the principles of the mnvention and 1ts practi-
cal application to enable one skilled 1n the art to utilize the
invention in various embodiments and with various modifi-
cations as are suited to the particular use contemplated. It 1s
intended that the scope of the invention be defined by the
claims appended hereto and that the claims encompass all
embodiments of the invention, including the disclosed
embodiments and their equivalents.

What 1s claimed 1s:

1. A heat exchanger housing for first and second heat
exchangers for exchanging heat between a first fluid, the first
fluid being exhaust gas or charge air, and a second fluid, the
second fluid being a coolant, comprising:

a housing body including:

a chamber configured to be traversed by the second tluid
and to hold flow ducts configured to be traversed by
the first fluid;

a bypass duct configured to be traversed by the first fluid;
and

a partition configured to separate the chamber and the
bypass duct,

wherein the chamber includes a first part configured to

receive the first heat exchanger and a second part con-

figured to recerve the second heat exchanger, the first and
second parts being in fluid communication and partially
separated by a pedestal disposed on the partition, and

wherein the chamber, the pedestal, the partition and the
bypass duct are integrally formed as one piece with the
housing body.
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2. The heat exchanger housing according to claim 1, further
comprising at least one connecting part for connecting at least
one first fluid connection for the first fluid, wherein the at least
one connecting part 1s integrally formed as one piece with the
housing body.

3. The heat exchanger housing according to claim 1, further
comprising a connecting part that comprises a tlange with a
bead for holding a seal.

4. The heat exchanger housing according to claim 1, further
comprising a separate inlet-side connecting part and a sepa-
rate outlet-side connecting part with respect to the first fluid.

5. The heat exchanger housing according to claim 1, further
comprising at least one second fluid connection for the sec-
ond fluid, wherein the at least one second fluid connection
comprises at least one connecting pipe and 1s integrally
formed as one piece with the housing body.

6. The heat exchanger housing according to claim 1, further
comprising a connecting part having a connecting part inlet
border for the first fluid, wherein the connecting part inlet
border and a bypass duct inlet border of the bypass duct are
formed at a same point of a longitudinal extent of the housing
body such that the connecting part inlet border and the bypass
duct inlet border are formed on the connecting part as a
common part of the housing body.

7. The heat exchanger housing according to claim 1, further
comprising a connecting part and a second fluid connection at
a same point of a longitudinal extent of the housing body such
that the second fluid connection 1s formed on the connecting
part as a common part of the housing body.

8. The heat exchanger housing according to claim 1,
wherein the pedestal 1s trapezoidal 1n cross section and 1s
transverse with respect to a longitudinal extent of the housing
body on an inner side.

9. The heat exchanger housing according to claim 1, further
comprising cooling fins, at least one of the cooling fins con-
figured to run around a periphery of the housing body, run
along a longitudinal extent of the housing body or a combi-
nation thereof, wherein the cooling fins are integrally formed
as one piece with the housing body.

10. The heat exchanger housing according to claim 1,
wherein the heat exchanger housing 1s 1n a form of an invest-
ment-cast part, a die-cast part or an injection-molded partin a
form of an aluminum, steel or plastic part.

11. The heat exchanger housing according to claim 1,
wherein a cross section of the bypass duct is rectangular, oval
or semi-oval.

12. A heat exchanging unit having first and second heat
exchangers for exchanging heat between a first fluid, the first
fluid being exhaust gas or charge air, and a second fluid, the
second fluid being a coolant, comprising:

a block for separate and heat-exchanging guidance of the

first fluid and the second fluid,

wherein the block has a heat exchanger housing according

to claim 1, and flow ducts configured to be traversed by
the first fluid and held 1n the heat exchanger housing.
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13. The heat exchanging unit according to claim 12, further
comprising at least one first fluid connection, wherein the at
least one first fluid connection 1s at least one of a tank and a
tank cover that 1s flow-connected to the flow ducts, and
wherein the at least one fluid connection 1s on a connecting
part of the housing body.

14. The heat exchanging unit according to claim 12, further
comprising at least one fluid connection comprising a dii-
fuser, the diffuser being at least one of an inlet diffuser and an
outlet diffuser.

15. The heat exchanging unit according to claim 12,
wherein a block closure element for separating the chamber
and a first fluid connection for the first fluid 1s on a connecting
part of the housing body, and wherein the block closure
clement 1s a base and 1includes one or more passage openings
tfor the flow ducts.

16. The heat exchanging unit according to claim 12, further
comprising a bypass control device for adjusting a guidance
of the exhaust gas through the heat exchanger, the bypass
control device being at least one of a valve device, a bypass
flap, a valve, and an exhaust-gas recirculation valve.

17. The heat exchanging unit according to claim 12, further
comprising a control device integrated 1n a first inlet-side
fluid connection, the control device being a bypass flap inte-
grated 1n a diffuser.

18. The heat exchanging unit according to claim 12,
wherein the first heat exchanger 1s a high-temperature heat
exchanger and the second heat exchanger 1s a low-tempera-
ture heat exchanger, wheremn the low-temperature heat
exchanger 1s downstream of the high-temperature heat

exchanger.

19. An exhaust-gas recirculation system for an internal
combustion engine, comprising an exhaust-gas recirculation
line, a compressor, and a heat exchanging unit according to
claim 12, wherein the first and second heat exchangers com-
prise an exhaust-gas heat exchanger, the exhaust-gas heat
exchanger being a cooler.

20. A charge-air supply system for an internal combustion
engine, comprising a charge-air induction system, an air filter,
a compressor, and a heat exchanging unit according to claim
12, wherein the first and second heat exchangers comprise an
exhaust-gas heat exchanger, the exhaust-gas heat exchanger
being a cooler.

21. A vehicle comprising;:

an internal combustion engine, the internal combustion
engine being a diesel engine or a spark-ignition engine;
and

a heat exchanging unit according to claim 12.

22. The heat exchanger housing according to claim 1,
wherein the pedestal traverses an entire width of an 1nner side
of the partition facing the chamber.
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